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Non-giant cell arteritis disease of the superficial temporal artery (STA) is rare, appearing only as case reports in the
literature. There were nine patients with STA pathology. STA aneurysm (n  1), pseudoaneurysm (n  4), thrombosis
(n  1), and arteriovenous malformation (n  3). Four patients had ligation and excision, three had percutaneous
interventions and one had a combination of both. All patients had immediate technical success and eight of the nine total
patients had follow-up. We present a variety of ways to approach these unusual pathologies with percutaneous and open
techniques demonstrating very good early outcome. (J Vasc Surg 2011;53:200-3.)When giant cell arteritis (GCA) is excluded, pathology of
the superficial temporal artery (STA) is a rare phenomenon.
The literature consists of case reports and small case series.1,2
In this article, we present nine patients with symptomatic
pathology of the STA (excluding GCA), intervention, and
follow-up12 months for eight of our nine patients.
CASE REPORTS
There were nine patients (seven men, two women age ranged
15-67 years) with STA abnormality, excludingGCA (Table). All nine
patients were symptomatic complaining of pain, swelling, or localized
headache in the temporal artery distribution. Eight patients under-
went surgical or endovascular management. These patients were seen
over a 10-year period (1999 to2009), in twouniversity hospitals. STA
pathology included thrombosis, pseudoaneurysm, true aneurysm,
arteriovenous malformations (AVMs), and acquired post-traumatic
arteriovenous fistula (AVF). All patients were characterized and fol-
lowed using duplex ultrasound. Two patients underwent magnetic
resonance imaging for planned surgical repair.
Initial technical success was achieved in all cases using various
methods. Endovascular approaches were used for the three STA
arteriovenous communications. In each case, percutaneous access
was obtained via femoral artery. One patient had polyvinyl alcohol
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200(PVA) injection via micro-catheter with successful sclerosis of the
5 5 cm AVM. The patient with the acquired post-traumatic AVF
underwent a combination of endovascular coiling and a surgical
soft tissue resection and skin flap due to the disfigurement of the
underlying 8 6 cm AVM (Fig 1). Another patient had both PVA
injection and coiling of her 5  6 cm AVM. This patient com-
plained of severe local pain and headache at the AVM site for 1
week postprocedure. This patient’s pain resolved with oral analge-
sics and at follow-up was symptom free without medication. Two
patients did not have any late complications or recurrence of their
AVM when surveyed by duplex ultrasound. The other patient did
not return to clinic.
Open excisionof STAaneurysms (three PSA, one true aneurysm)
was successful in all four cases. Proximal and distal ligation and
exclusion of feeding branches to the aneurysm were performed.
Patients had no operative complications and were all done with local
anesthesia. The true aneurysm that was excised was 14 mm in size.
The wall defects in the PSAs were 3.7, 4.0, and 4.5 mm and no neck
was present (Fig 2). These patients were not suited for ultrasound
guided thrombin injection (UGTI). No late side effects or complica-
tions were found in these four patients at 1-year follow-up. One
pseudoaneurysm (wall defect 1.8 mm, neck 1.6 mm) was treated
successfullywithUGTI.This patient postprocedure and at 12months
had no complications and a normal duplex ultrasound.
One patient was treated with anticoagulation therapy for idio-
pathicECAandSTA thrombosis. This patientwas a heavy smoker and
laboratory testing revealed only a mildly elevated homocysteine level.
There was not an obvious plaque or source of embolization in the
ECA. His pain resolved over time and a duplex ultrasound at 6
months and 1 year showed chronic occlusion of both arteries.
DISCUSSION
STA pathology (excluding vasculitis) includes aneu-
rysm, pseudoaneurysm, thrombosis, dissection, or arterio-
venous communications. These entities should be distin-
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hematoma, or abscess. The patient’s complaints may in-
clude local headache, ear discomfort, skin breakdown, pul-
Fig 1. A 36-year-old ex-boxer with painful swelling of the ri
malformation (AVM) of the superficial temporal artery and la
angiography demonstrated a large AVM.C,Magnetic resonan
coil embolization.
Table. Cases of nontemporal arteritis STA pathology
Sex Age Pathology Presentation
1 M 59 ECA and STA
thrombosis
Pain Idiopa
2 F 72 PSA Pulsatile mass Traum
3 M 15 PSA Pulsatile mass Traum
4 M 56 PSA Pain Traum
5 M 17 PSA Pain and mass Traum
6 M 26 Aneurysm (14 mm) Pulsatile mass Cong
7 F 28 AVM (5  6 cm) Symptomatic mass Cong
8 M 27 AVM (5  5 cm) Mass in temporal
fossa
Cong
9 M 36 AVF (8  6 cm) Symptomatic mass Traum
(bo
AVF, Ateriovenous fistula; AVM, arteriovenous malformation; ECA, extern
temporal artery; UGTI, ultrasound-guided thrombin injection.satile mass, hemorrhage, or no symptoms.History and physical examination alone is probably suffi-
cient in patientswith a recent trauma to the temporal fossa and
a pulsatile mass, although, duplex ultrasound is useful in
rehead and temporal fossa, diagnosed with an arteriovenous
rix vein.A and B, Selected images of an magnetic resonance
aging showing deformity of soft tissue.D,Angiography after
e Treatment Follow-up
Heparin to
coumadin
14 months asymptomatic
UGTI 12 months asymptomatic
Surgical excision 24 months asymptomatic
Surgical excision 12 months asymptomatic
Surgical excision 12 months asymptomatic
Surgical excision 26 months asymptomatic
Endo-coiling and
endovasc PVA
injection
1 week postprocedure pain with
resolution and asymptomatic
for 20 months
Endovasc PVA
injection
None
njury)
Endo-coiling and
AVF resection
with local skin flap
24 months asymptomatic
tid artery; PSA, pseudoaneurysm; PVA, polyvinyl alcohol; STA, superficialght fo
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xing iconfirming and characterizing this pathology. Other imaging
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puted tomography may be selectively employed in certain
circumstances though should not be routinely used.
Vasculitis such as giant cell arteritis may also present
with local headache to the temporal fossa. These patients
will often also present with diplopia, jaw claudication, age
older than 55, and lack history of trauma to the temporal
fossa. These two pathologies are generally distinguishable
by history and physical examination.
Arteriovenous communications can be congenital le-
sions referred to as congenital vascular malformations
(CVMs) or secondary arteriovenous fistulae due to trau-
matic injury. These lesions, especially CVMs, are prone to
recurrence and are difficult to treat. Endovascular emboli-
zation and sclerotherapy are accepted as independent ther-
apy or as an adjunct to surgery for cure. The choice of the
various sclerosing agents or embolic agents (eg, polyvinyl
alcohol, cyanoacrylate glues, and various types of coils) is
dependent on operator experience. Use of sclerotherapy
should be undertaken with caution due to potential toxic-
ities and side effects. Potential complications include skin
and soft tissue ulceration, nerve damage, muscle or tendon
injury with potential for contracture of extremity, venous
thrombosis, and toxicities from sclerosing agents including
transient pulmonary hypertension and hematuria.3
Of these three patients, one received sclerotherapy as a
sole procedure for the treatment of his AVM. Unfortu-
nately, this patient did not return for follow-up. Another
patient received both sclerotherapy and coil embolization.
The other patient had undergone a multidisciplinary ap-
proach with both an endovascular coiling procedure pre-
operatively and surgical resection of the soft tissue around
the lesion. Preoperative embolization has been described to
minimize morbidity and reduce excessive blood loss that is
common with open surgery on AVMs.4
One of our patients had spontaneous external carotid
artery (ECA) and STA thrombosis. Carotid thrombosis is well
described in the internal and common carotid arteries. ECA
and STA thrombosis is rare. We are aware of only one report
by Raso et al5 in 1970 referred to external carotid thrombosis
(English title in pubmed). However, when read in Italian, it
actually states extracranial instead of external and refers to
Fig 2. A 15-year-old male after sustaining a fall from a b
was diagnosed with a superficial artery pseudoaneurysm.
in longitudinal view and communication with pseudoane
cm, with surrounding hematoma as well as obvious protinternal carotid.Therefore, this is the first case in the literature.True STA aneurysms are rare with approximately 20
reported cases. The first documented true aneurysm was in
1955.6 In 1999, Uchida and Sakuma7 reviewed nine STA
true aneurysms including their one case. Since that time,
several case reports have been published.
Pseudoaneurysms are more common with 300 doc-
umented cases.2 Over 90% of these have been attributed to
temporal fossa trauma.8 The first reported pseudoaneurysm
was by Bartholin in 1644.9 There continue to be single
cases of pseudoaneurysms published in the literature in
2010. In our series, we present four patients with PSA.
Three patients underwent surgical resection and one had
percutaneous thrombin injection all having no complica-
tions at 1 year.
Noninvasive options include observation only or con-
tinuous compression and eventual thrombosis of a pseudo-
aneurysm.10 Aneurysm ligation and excision is an accept-
able procedure with minimal operative risks. It can be done
in most adults with local anesthesia alone. The percutane-
ous options include injection of thrombin into the pseudo-
aneurysm space under ultrasound guidance for patients
with pseudoaneurysm and coil embolization has been de-
scribed for obliterating true aneurysms as well.11,12 Based
on our experience, we present excellent results with both
percutaneous thrombin injections for pseudoaneurysm and
surgical excision. Due to the superficial location of this
artery and relative ease of accessing it with an open surgical
ligation, we recommend either an open surgical ligation or
a minimally invasive method if experienced with this pro-
cedure. Both of these options have proven acceptable for
repair and durable with 1-year follow-up after our interven-
tions on STA true-aneurysms and pseudoaneurysms.
CONCLUSIONS
True and false STA aneurysms are successfully treated
with local ligation and excision without complications or side
effects at 1-year follow-up. Percutaneous options such as
UGTI or endovascular coiling are also options, but with the
relative ease in accessing the STA, the benefits do not neces-
sarily outweigh the risks of traditional open surgical approach.
Endovascular therapy alone or in combination with surgical
presented with a pulsatile mass in the left temporal fossa,
perficial temporal artery (STA) is seen with color duplex
.B,Cross-section of pseudoaneurysm shown, 2.0 1.1
n seen in the skin.icycle
A, Su
urysmtreatment is safe and effective for treating STA AVMs.
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